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TITLE OF THE INVENTION 
Image Capturing Apparatus 

This application is based on application No. 2002-195855 filed in Japan, the 
contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an image capturing apparatus such as a 
digital camera. 

Description of the Background Art 

[0002] A conventional digital camera photographs a subject, compresses image 
data by a predetermined compressing method such as JPEG, and records the 
compressed image data onto a recording medium. At the time of transferring image 
data to an external device, the compressed image data recorded on the recording 
medium is transmitted as it is. 

[0003] Connection modes for connecting an external device to a digital camera 
include connection modes according to USB and IEEE1394. Further, in recent years, 
a digital camera having a wired or wireless network communication function and 
performing data communication with an external device via a network, not direct 
communication with an external device according to USB, IEEE 1394, or the like is also 
realized. Consequently, in the case of transmitting image data from a digital camera to 
an external device, image data can be transmitted by selecting one of various 
communication modes in accordance with circumstances. 
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[0004] In the case where data communication can be performed in a plurality of 
communication modes in a digital camera, however, transfer speed of image data varies 
according to a communication mode established between the digital camera and an 
external device. Consequently, when compressed image data recorded on a recording 
medium at the time of image capturing is transmitted as it is, time required to complete 
transmission of image data varies according to the transfer speed. Particularly, in the 
case of low-speed communication, a problem arises in that time required to transfer 
image data is long. 

[0005] A digital camera is often driven by a battery. When time required to 
transfer image data becomes longer, there is the possibility that the battery is exhausted 
before completion of transfer of image data recorded on a recording medium. In this 
case, image data cannot be transferred excellently. 

[0006] When the communication mode^established between a digital camera and an 
external device is wireless communication such as wireless LAN, stability of data 
communication is lower than that of wire communication, and a communication error 
tends to occur. Consequently, when image data of a large capacity is transmitted in the 
case of wireless communication, transfer time becomes remarkably long due to 
occurrence of a communication error. In the worst case, there is the possibility that 
image data cannot be transferred. 

SUMMARY OF THE INVENTION 

[0007] The present invention is directed to an image capturing apparatus. 
According to an aspect of the present invention, the image capturing apparatus 
comprises: an image generator for photographing a subject and generating image data; 
an interface for performing data communication with an external device; a discriminator 
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for determining a data communication mode established between the interface and the 
external device; a compressor for setting a compression ratio adapted to the data 
communication mode on the basis of a result of determination of the discriminator and 
compressing the image data at the set compression ratio; and a transmitter for 
transmitting the image data compressed by the compressor to the external device via the 
interface. 

[0008] With the configuration, the amount of image data to be transmitted can be 
adjusted in accordance with a data communication mode. Therefore, image data can 
be efficiently transmitted to an external device and reliability of data transmission can 
be improved. 

[0009] According to another aspect of the present invention, an image capturing 
apparatus comprises: an image generator for photographing a subject and generating 
image data; an interface for performing data communication with an external device; a 
detector for detecting a remaining capacity of a driving source for driving the image 
capturing apparatus; a compressor for setting a compression ratio on the basis of the 
remaining capacity of the driving source detected by the detector and compressing the 
image data at the set compression ratio; and a transmitter for transmitting the image data 
compressed by the compressor to the external device via the interface. 
[0010] With the configuration, the amount of image data to be transmitted can be 
adjusted in accordance with the remaining capacity of a driving source. Therefore, 
image data can be efficiently transmitted to an external device and reliability of data 
transmission can be improved. When the remaining capacity of the driving source 
becomes smaller than a predetermined capacity, by setting the compression ratio to a 
higher value as compared with the case where the remaining capacity of the driving 
source is larger than the predetermined capacity, data can be transmitted efficiently also 
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in the case where the remaining capacity of the driving source becomes small. Thus, 
transmission of image data can be completed excellently and reliability in data 
transmission is improved. 

[0011] According to still another aspect of the present invention, an image 
capturing apparatus comprises: an image generator for photographing a subject and 
generating image data; a recorder for recording the image data generated by the image 
generator onto a recording medium; a first detector for detecting an amount of the 
image data recorded on the recording medium; a second detector for detecting a 
remaining capacity of a driving source for driving the image capturing apparatus; an 
interface for performing data communication with an external device; a reader, when 
the remaining capacity of the driving source detected by the second detector becomes 
smaller than a predetermined amount, for reading image data from the recording 
medium in order from image data of a smaller amount on the basis of a result of 
detection performed by the first detector; and a transmitter for transmitting the image 
data read by the reader to the external device via the interface. 

[0012] With the configuration, also in the case where the remaining capacity of the 
driving source is smaller than the predetermined capacity, a larger amount of image data 
can be transmitted to an external device, and image data can be transmitted efficiently. 
[0013] The present invention is also directed to a method of compressing image 
data captured by an image capturing apparatus. According to an aspect of the present 
invention, the compressing method comprises the steps of: generating image data; 
determining a data communication mode established between an interface for 
performing data communication and an external device; setting a compression ratio 
adapted to the determined data communication mode; compressing the image data at the 
set compression ratio; and transmitting the compressed image data to the external 
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device via the interface. 

[0014] According to another aspect of the present invention, an compressing 
method comprises the steps of: generating image data; detecting a remaining capacity of 
a driving source for driving the image capturing apparatus; setting a compression ratio 
on the basis of the detected remaining capacity of the driving source and compressing 
the image data at the set compression ratio; and transmitting the compressed image data 
to an external device via the interface. 

[0015] Further, the present invention is also directed to a method of transmitting 
image data captured by an image capturing apparatus. According to an aspect of the 
present invention, the transmitting method comprises the steps of: generating image 
data; recording the generated image data onto a recording medium; detecting an amount 
of the image data recorded on the recording medium; detecting a remaining capacity of 
a driving source for driving the image capturing apparatus; reading the image data from 
the recording medium in order from a smaller amount of image data in the detected data 
amount, when the remaining capacity of the driving source becomes smaller than a 
predetermined amount; and transmitting the read image data to an external device via an 
interface. 

[0016] As described above, an object of the present invention is to provide a 
technique of enabling transmission of image data to an external device to be efficiently 
performed in an image capturing apparatus such as a digital camera and of improving 
reliability of data transmission. 

[0017] These and other objects, features, aspects and advantages of the present 
invention will become more apparent from the following detailed description of the 
present invention when taken in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a diagram showing a data transfer system for transferring image 
data from a digital camera; 

[0019] FIG. 2 is a diagram showing layout of communication connectors in the 
digital camera; 

[0020] FIG. 3 is a block diagram showing the internal configuration of the digital 
camera; 

[0021] FIG. 4 is a flowchart showing an image capturing operation in the digital 
camera; 

[0022] FIG. 5 is a flowchart showing a basic image transferring operation; 

[0023] FIG. 6 is a flowchart showing an image transferring operation based on a 

remaining capacity of a battery; 

[0024] FIG. 7 is a first flowchart regarding real-time transfer of a moving image to 
be captured; 

[0025] FIG. 8 is a second flowchart regarding the real-time transfer of a moving 
image to be captured; 

[0026] FIG. 9 is a flowchart showing an image capturing operation including 
compression performed at the time of image capturing (recording); 
[0027] FIG. 10 is a flowchart showing an image transferring operation in the case 
where a compressed image is recorded; 

[0028] FIG. 1 1 is a flowchart showing an image transferring operation based on a 
data amount; 

[0029] FIG. 12 is a block diagram showing a second internal configuration of the 
digital camera; and 

[0030] FIG. 13 is a flowchart showing a second image transferring operation based 
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on a remaining capacity of a battery. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0031] Hereinafter, embodiments of the present invention will be described in detail 
with reference to the drawings. 

1 . First Embodiment 

[0032] FIG. 1 is a diagram showing a data transfer system for transferring image 
data from a digital camera 1 . The digital camera 1 takes a still image or a moving 
image and generates electronic image data. The digital camera 1 is constructed so as 
to be able to transfer the image data generated by the image capturing operation to an 
external device 2 such as a computer. 

[0033] The digital camera 1 and the external device 2 as a destination of image data 
are connected to each other so as to be able to perform data communication in a wire or 
wireless manner. Image data obtained by the image capturing operation of the digital 
camera 1 is transmitted from the digital camera 1 to the external device 2 in a state 
where data communication between the digital camera 1 and the external device 2 is 
established. 

[0034] The digital camera 1 can establish a plurality of kinds of data 

communication modes as data communication modes with the external device 2. FIG. 

2 is a diagram showing layout of communication connectors in the digital camera 1. 
In a side face of the digital camera 1, a connector part 3 is provided. The connector 
part 3 includes a card connector 3a into which any of various communication cards such 
as a modem card and an LAN card is inserted, a connector 3b for USB, and a connector 

3 c for IEEE 13 94 for directly connecting the external device 2. 
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[0035] For example, when a modem card for connecting a telephone line or an 
LAN card for wire communication is inserted into the card connector 3a, wire data 
communication is established between the digital camera 1 and the external device 2. 
When a wireless communication card of PHS (Personal Handyphone System), 
Bluetooth, or the like or a wireless LAN card is inserted, wireless data communication 
is established between the digital camera 1 and the external device 2. Further, when a 
cable for connecting to the external device 2 is attached to the connector 3b for USB or 
the connector 3c for IEEE 13 94, one-to-one direct data communication via the cable is 
established between the digital camera 1 and the external device 2. 
[0036] FIG. 3 is a block diagram showing the internal configuration of the digital 
camera 1. In the digital camera 1, light from the subject entering a taking lens 10 falls 
on a CCD image capturing device 1 1 and is photo-electrically converted by the CCD 
image capturing device 11. As a result, an electronic image signal is generated and 
supplied to a signal processing circuit 12. The signal processing circuit 12 performs an 
analog signal process such as gain control on the image signal obtained from the CCD 
image capturing device 11. The processed image signal is supplied to an A/D 
converter 13 where the image signal is converted from an analog signal to a digital 
signal, thereby generating image data of the subject. 

[0037] When photoelectric conversion in the CCD image capturing device 1 1 is 
performed once, image data of a still image is obtained. When photoelectric 
conversion is continuously repeated, image data of a moving image is obtained. 
[0038] By such an image capturing operation, the digital camera 1 can generate 
image data of a subject. When the still image capturing is set, image data of a still 
image is generated. When the moving image capturing is set, image data of a moving 
image is generated. Image data obtained by the A/D converter 13 is supplied to a 



controller 20. 

[0039] The controller 20 functions as an image processor 21, a compressor 22, a 
decompressor 24, and a data controller 23 and controls the image capturing operation in 
the digital camera 1 and data communication with the external device 2 in a centralized 
manner. A signal from an operation part 18 is also inputted to the controller 20. The 
controller 20 performs a control operation based on an input operation of the user. For 
example, when the user sets a still image capturing mode, the controller 20 executes a 
control for generating image data of a still image in the image capturing operation. 
When the user sets a moving image capturing mode, the controller 20 executes a control 
for generating image data of a moving image in the image capturing operation. Except 
for the modes, the digital camera 1 can set communication modes for transmitting 
image data to the external device 2. The communication modes include a real-time 
transmission mode for simultaneously performing the moving image capturing 
operation and the image data transmitting operation. 

[0040] The image processor 21 performs various image processes except for 
compression of image data. For example, a process of adjusting an image size by a 
reducing process or the like is performed by the image processor 21. 
[0041] The compressor 22 performs an image compressing process. In the 
compressing process, the compressor 22 compresses image data at a compression ratio 
designated by a compression ratio setting part 40. By the compressing process, in the 
case of a still image, compressed image data in the JPEG format or the like is generated. 
In the case of a moving image, compressed image data in the MPEG format or the like 
is generated^ 

[0042] Generally, when the compression ratio is high, although the amount of 
compressed image data is small, the quality of the image deteriorates. On the contrary, 
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when the compression ratio is low, although the amount of compressed image data is 
large, the quality of the image improves. 

[0043] The data controller 23 accesses a recording medium 15 provided in or 
inserted into the digital camera 1, and performs a process of recording/reading image 
data to/from the recording medium 15. The recording medium 15 may take the form 
of a semiconductor memory, a small-size magnetic disk, or the like. 
[0044] The controller 20 outputs image data subjected to the compressing process 
in the compressor 22 to a data communication part 30 and can transmit image data to be 
transmitted to the external device 2 in a compressed state. 

[0045] The decompressor 24 decompresses the compressed image data recorded on 
the recording medium 15 to the original image and outputs the decompressed image 
data to the compressor 22. 

[0046] The operation part 1 8 includes a shutter release button used by the user to 
give an image capturing instruction to the digital camera 1 and other setting switches. 
[0047] The data communication part 30 is used to perform data communication 
with the external device 2 and transmits image data supplied from the controller 20 to 
the external device 2. As described above, the digital camera 1 can establish a 
plurality of kinds of data communication modes with the external device 2. The data 
communication part 30 determines the data communication mode established between 
the data communication part 30 and the external device 2, and performs data 
communication corresponding to the determined data communication mode. 
[0048] A communication mode determining part 32 has the function of determining 
the data communication mode with the external device 2. For example, by detecting 
the connector in the connector part 3 to which a card or cable is connected, the data 
communication mode with the external device 2 is determined. Particularly, when a 
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communication card is inserted to the card connector 3a, by determining the kind of the 
communication card, the data communication mode with the external device 2 is 
determined. 

[0049] A communication controller 31 sets transfer speed or the like adapted to the 
communication mode with the external device 2 on the basis of a result of determination 
in the communication mode determining part 32 and establishes transmission/reception 
of data to/from the external device 2. 

[0050] When the communication mode determining part 32 determines the data 
communication mode, the data communication speed (transfer speed) between the 
digital camera 1 and the external device 2, wire communication or wireless 
communication, and the like are specified. 

[0051] To detect transfer speed by the communication mode determining part 32, 
transfer speed determined according to the standard of the data communication mode 
established with the external device 2 may be detected. In this case, however, the 
transfer speed may be different from actual transfer speed. Consequently, when the 
communication mode determining part 32 detects transfer speed, it is desirable to detect 
transfer speed of actual data transfer. For example, when the digital camera 1 and the 
external device 2 are connected according to IP (Internet Protocol), by using a "ping" 
command or the like, the actual transfer speed between the digital camera 1 and the 
external device 2 can be predicted. 

[0052] The result of determination of the data communication mode in the 
communication mode determining part 32 is given to the communication controller 31 
and also to the compression ratio setting part 40. The compression ratio setting part 40 
determines a compression ratio corresponding to the data communication mode 
established between the digital camera 1 and the external device 2 and sets the 
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compression ratio to the compressor 22 in the controller 20. The compression ratio 
setting part 40 has a memory for storing a lookup table 41 and determines the 
compression ratio adapted to the data communication mode with the external device 2 
by referring to the table 41 . 

[0053] The digital camera 1 is provided with a battery 51 for supplying power to 
the components. In a state where power is not supplied from the outside, by the power 
supplied from the battery 51 taking the form of a primary or secondary battery, the 
digital camera 1 can perform the image capturing operation and the data transfer. To 
the digital camera 1, an AC adapter, an external battery, or the like can be connected. 
When any of them is connected, by receiving power supplied from an external power 
source, the image capturing operation and data transfer are performed. 
[0054] A battery remaining capacity detector 50 detects a remaining capacity 
(remaining life) of the battery 5 1 provided in the digital camera 1 . When an external 
battery is connected, the battery remaining capacity detector 50 functions to detect the 
remaining capacity of the external battery. Concretely, by detecting a supply voltage, 
an internal resistance value, or the like of the battery 51 or an external battery, the 
remaining capacity is detected. When the AC adapter is connected, it is unnecessary 
to detect the battery remaining capacity. 

[0055] When the remaining capacity of the battery 51 or external battery becomes 
smaller than a predetermined value, it is found out that operable time of the digital 
camera 1 becomes relatively short. Consequently, when the battery remaining 
capacity becomes smaller than the predetermined value, the battery remaining capacity 
detector 50 supplies a signal indicative of the fact to the compression ratio setting part 
40. 

[0056] When the signal indicating that the battery remaining capacity is small is 
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received from the battery remaining capacity detector 50, the compression ratio setting 
part 40 changes the setting of the compression ratio of image data determined on the 
basis of the data communication mode established between the digital camera 1 and the 
external device 2 to a higher value and instructs the changed compression ratio to the 
compressor 22. 

[0057] In the digital camera 1 with such a configuration, at the time of transmitting 
image data to the external device 2, image data is compressed at a compression ratio 
which is optimum to the data communication with the external device 2 and the 
compressed image data is transmitted to the external device 2. Specifically, the 
compressor 22 performs the compressing process on image data obtained from the 
recording medium 15 at the compression ratio designated by the compression ratio 
setting part 40 at the time of transmitting image data, and outputs the compressed image 
data to the data communication part 30. The communication controller 31 transmits 
the compressed image data obtained from the compressor 22 to the external device 2. 
With such a configuration, transmission of image data to the external device 2 can be 
completed within predetermined time with reliability. Efficiency and reliability of 
image data transmission can be improved. 

[0058] The table 41 stored in the compression ratio setting part 40 includes first 
table data in which the compression ratio at the time of transmitting image data 
recorded in the recording medium 15 is specified and second table data in which a 
compression ratio applied to real-time transmission of a moving image for performing 
simultaneously the image capturing operation and the transmitting operation is 
specified. 

[0059] First, as the first table data, the compression ratios are specified as shown in 
Table 1. 
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Table 1 



Data communication mode 


Transfer speed 


Compression ratio 


Wire 
communication 


ISDN 
communication 


128 kbps 


R3 


ADSL 
communication 


10 Mbps 


R2 


Optical fiber 
communication 


10 Mbps 


R2 


Wireless 
communication 


Bluetooth/PHS 


1 Mbps 


R4 


Wireless LAN 


1 1 Mbps 


R3 


54 Mbps 


R2 


Direct 
communication 


USB 


12 Mbps 


R2 


480 Mbps ■ 


Rl 


IEEE1394 


400 Mbps 


Rl 



wherein Rl < R2 < R3 < R4 

[0060] As the second table data, compression ratios are specified as shown in Table 
2. 
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Table 2 



Data communication mode 


Transfer speed 


Compression ratio 


Wire 
communication 


ISDN 
communication 


128 kbps 


R4 


ADSL 
communication 


10 Mbps 


R3 


Optical fiber 
communication 


10 Mbps 


R2 


Wireless 
communication 


Bluetooth/PHS 


1 Mbps 


R5 


Wireless LAN 


1 1 Mbps 


R4 


54 Mbps 


R3 


Direct 
communication 


USB 


12 Mbps 


R2 


480 Mbps 


Rl 


IEEE1394 


400 Mbps 


Rl 



wherein Rl< R2 < R3 < R4 < R5 



[0061] As shown in Tables 1 and 2, in the compressing process performed on 
image data to be transmitted, the higher the transfer speed of the data communication 
mode is, the lower the compression ratio is. On the contrary, the lower the transfer 
speed of the data communication mode is, the higher the compression ratio is. That is, 
the lower the transfer speed is, image data is compressed at a higher compression ratio, 
thereby reducing the amount of image data to be transmitted. It enables efficient data 
transmission, so that the process of transmitting image data is completed within 
predetermined time. The higher the transfer speed is, image data is compressed at a 
lower compression ratio, thereby transmitting high-quality image data. 
[0062] As shown in Tables 1 and 2, in the case of wireless communication, even 
when the transfer speed is about the same as that in wire communication, a compression 
ratio higher than that in the wire communication is set for the following reason. In 
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wireless communication, stability of data communication is low. Consequently, by 
further reducing the amount of image data to be transmitted, the possibility of normally 
completing transmission of image data is increased. Therefore, when the 
communication mode determining part 32 determines wire communication or wireless 
communication and, in the case of wireless communication, a compression ratio higher 
than that in wire communication is set, thereby enabling reliability of data 
communication to be further improved. 

[0063] Further, as shown in Table 2, in the case of performing real-time 
transmission of a moving image, except for direct communication according to USB, 
IEEE 1394 or the like, a compression ratio higher than that in the case of transmitting 
image data temporarily recorded in the recording medium 15 (Table 1) is set. As 
described above, in the case of the real-time transmission of a moving image, by setting 
a relatively high compression ratio, occurrence of a delay in the digital camera 1 is 
prevented excellently and the image capturing operation and the transmitting operation 
can be performed concurrently. When a delay does not occur in the digital camera 1 
even when a compression ratio similar to that in Table 1 is applied at the time of 
real-time transmission of a moving image, the compression ratio in Table 1 may be 
applied. 

[0064] When a signal indicating that the battery remaining capacity is smaller than 
the predetermined value is received, the compression ratio setting part 40 changes the 
compression ratio obtained from the table 41 which is Table 1 or 2 to a value which is, 
for example, higher by one level and instructs the changed compression ratio to the 
compressor 22. In such a manner, the amount of image data to be transmitted is 
reduced so that the image data transmitting process is completed excellently even in a 
situation where the battery remaining capacity is small. 
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[0065] A concrete operation of the digital camera 1 will be described below. 
[0066] First, the operation of temporarily recording image data obtained by a still 
image capturing operation onto the recording medium 15 and transmitting the image 
data recorded on the recording medium 15 to the external device 2 will be described. 
[0067] FIG. 4 is a flowchart showing the image capturing operation in the digital 
camera 1. The controller 20 detects whether the shutter release button has been 
pressed by the user or not, thereby determining whether the image capturing instruction 
is given or not (step S10). When an image capturing instruction is given, the image 
capturing process is started (step Sll). Specifically, photoelectric conversion in the 
CCD image capturing device 11, signal process in the signal processing circuit 12, and 
A/D conversion in the A/D converter 1 3 are performed as a series of image capturing 
processes. Image data obtained from the A/D converter 1 3 is supplied to the controller 
20, and image data which is either compressed at a low compression ratio or 
uncompressed is generated (step SI 2) and stored onto the recording medium 15 (step 
S13). 

[0068] By the operation, high-precision image data of a relatively large amount is 
recorded on the recording medium 15. Further, when the image capturing instruction 
is given, the image capturing operations in steps S10 to S13 are repeated, and image 
data obtained by the image capturing operation is sequentially recorded on the recording 
medium 15. 

[0069] FIG. 5 is a flowchart showing a basic image transferring operation 
performed at the time of transmitting image data recorded on the recording medium 1 5 
to the external device 2. First, to perform data communication between the digital 
camera 1 and the external device 2, the user preliminarily performs an operation of 
connecting a cable or card to any of the connectors in the connector part 3. When 
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image transfer is instructed in the digital camera 1, the data communication part 30 
performs the process of determining the data communication mode (step S20), and the 
compression ratio setting part 40 sets the compression ratio corresponding to the data 
communication mode to the compressor 22 (step S2 1 ). 

[0070] The data controller 23 in the controller 20 selects one piece of image data to 
be transmitted from a group of image data pieces recorded on the recording medium 15 
(step S22) and reads the selected image data from the recording medium 15. In the 
case where the read image is compressed, the decompressor 24 decompresses the 
compressed image to the original image (step S23). The image data read from the 
recording medium 15 and decompressed is supplied from the data controller 23 to the 
compressor 22 and is subjected to the compressing process at the compression ratio 
which is set on the basis of the data communication mode in the compressor 22 (step 
S24). The image data compressed in the compressor 22 is supplied to the data 
communication part 30 and transmitted to the external device 2 (step S25). 
[0071] For example, when data communication between the digital camera 1 and 
the external device 2 is realized by wireless communication according to PHS or 
Bluetooth, image data compressed at a compression ratio R4 is transmitted to the 
external device 2 (see Table 1). 

[0072] Whether transfer of all of image data to be transmitted has been finished or 
not is determined by the controller 20 (step S26). When image data to be transmitted 
remains, the processes in steps S22 to S25 are repeated. When all of image data to be 
transmitted has been transferred, the image transferring process is finished. 
[0073] By such image transfer, image data is compressed at the compression ratio 
according to the data communication mode established between the digital camera 1 
and the external device 2 at the time of transmitting the image data in the digital camera 
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1, and the amount of image data to be transmitted can be adjusted according to the data 
communication mode of wire or wireless communication and the transfer speed. By 
setting the compression ratio to a high value when the transfer speed is low or to a low 
value when the transfer speed is high, an optimum data amount according to the data 
communication mode can be obtained. Thus, irrespective of the transfer speed 
between the digital camera 1 and the external device 2, image data transmission can be 
completed within predetermined time. 

[0074] Particularly, when the data communication mode between the digital camera 
1 and the external devise 2 is wireless communication, stability of the data 
communication is lower as compared with the case of wire communication. 
Consequently, by further reducing the amount of image data to be transmitted, the 
possibility of completing transmission of image data before the data communication is 
interrupted can be increased, so that more reliable transfer process is realized. 
[0075] The case of adjusting the compression ratio on the basis of the battery 
remaining capacity will now be described. FIG. 6 is a flowchart showing an image 
transfer operation based on the battery remaining capacity. In this case as well, to 
perform data communication between the digital camera 1 and the external device 2, the 
user preliminarily performs an operation of connecting a cable or card to any of the 
connectors in the connector part 3. When an image transfer is instructed in the digital 
camera 1, the data communication part 30 performs a data communication mode 
determining process (step S30) and the compression ratio setting part 40 sets the 
compression ratio corresponding to the data communication mode to the compressor 22 
(step S31). 

[0076] The controller 20 determines whether the digital camera 1 is driven by a 
battery or an AC adapter (step S32). In the case of driving on a battery, the program 
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advances to step S33. In the case of driving on an AC adapter, the operable time is 
endless, so that the program advances to step S3 6. 

[0077] When the digital camera 1 is driven on a battery, the battery remaining 
capacity detector 50 functions to detect the remaining capacity of the battery 51 or an 
external battery (step S33) and to determine whether the battery remaining capacity is 
smaller than a predetermined value or not (step S34). When the battery remaining 
capacity is smaller than the predetermined value, the remaining operable time is 
relatively short. Consequently, to perform efficient data transfer, the program 
advances to step S3 5. On the other hand, when the battery remaining capacity is equal 
to or larger than the predetermined value, it is determined that the remaining operable 
time is sufficient and the program advances to step S36. 

[0078] When the battery remaining capacity is determined to be smaller than the 
predetermined value and the remaining operable time is relatively short, the battery 
remaining capacity detector 50 transmits a signal indicative of the fact to the 
compression ratio setting part 40. The compression ratio setting part 40 changes the 
compression ratio determined in step S31 (compression ratio determined in 
correspondence with the data communication mode) to a higher value (step S35). By 
the operation, even in the case where the remaining operable time is relatively short, the 
amount of image data to be transmitted can be reduced, so that efficient transmission is 
realized. Since the possibility of completing transmission of image data within the 
operable time becomes high, reliability of data transmission can be improved. 
[0079] After that, the data controller 23 in the controller 20 selects one piece of 
image data to be transmitted from the group of image data pieces recorded on the 
recording medium 15 (step S3 6) and reads out the image data from the recording 
medium 15. When the read image is compressed, the image is decompressed once by 
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the decompressor 24 to the original image (step S3 7). The data read from the 
recording medium 15 and decompressed is supplied from the data controller 23 to the 
compressor 22 where the data is subjected to the compressing process at a compression 
ratio which is either set on the basis of the data communication mode or changed on the 
basis of the battery remaining capacity (step S38). The image data compressed by the 
compressor 22 is supplied to the data communication part 30 and sent to the external 
device 2 (step S39). 

[0080] Whether transfer of all of the image data pieces to be transmitted has been 
completed or not is determined by the controller 20 (step S40). When image data to be 
transmitted remains, the processes in steps S36 to S3 9 are repeated. When transfer of 
all of image data to be transmitted has been finished, the image transferring process is 
finished. 

[0081] By such image transfer, even in the case where the digital camera 1 is driven 
on the battery and the battery remaining capacity is small, a larger amount of image data 
to be transmitted can be transmitted. 

[0082] Although the case of detecting the battery remaining capacity before transfer 
of the image data is shown in the flowchart of FIG. 6, the present invention is not 
limited to the case. For example, when the battery remaining capacity becomes 
smaller than the predetermined value in the flowchart of FIG. 5, an interruption process 
of changing the present compression ratio to a higher value by one level may be 
performed. 

[0083] At the time of changing the compression ratio to a higher value in step S3 5, 
it is possible to estimate the remaining operable time (particularly, data communicatable 
time) from the battery remaining capacity detected in step S33 and to change the 
compression ratio so that image data can be transmitted within the operable time. 
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[0084] The case of generating image data of a moving image by the image 
capturing operation and transferring the image data to the external device 2 will now be 
described. 

[0085] In the case of capturing a moving image and transmitting the moving image 
to the external device 2, two modes can be employed: a mode of temporarily recording 
the image data obtained by the image capturing operation onto the recording medium 15, 
at the time of transmitting the image data to the external device 2, performing image 
compression and transmitting the compressed image data; and a mode of concurrently 
performing the image capturing operation and the transferring operation to transmit a 
moving image obtained by the image capturing operation in a real-time manner. In the 
former mode, by performing a transfer process similar to that in the above-described 
case of a still image, efficient and high-reliability data transfer is realized. In the 
following, the details of the latter mode, that is, the operation on moving-image 
real-time transfer will be described by using two operation sequences. 
[0086] FIG. 7 is a first flowchart regarding real-time transfer of a moving image 
captured. To concurrently perform the image capturing operation and the real-time 
transfer of image data obtained by the image capturing operation, the user preliminarily 
performs the operation of connecting a cable or card to any of the connectors in the 
connector part 3. To the digital camera 1, the real-time transmission mode of 
concurrently performing the moving image capturing operation and image data 
transmitting operation is set. By the operation, the moving image real-time 
transmitting process is started. 

[0087] In the digital camera 1, the data communication part 30 performs the process 
of determining the data communication mode (step S50), and the compression ratio 
setting part 40 sets the compression ratio corresponding to the data communication 
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mode to the compressor 22 (step S51). 

[0088] The controller 20 sets the size of image data to be generated at the time of 
image capturing (step S52). At this time, the image size is set on the basis of the data 
communication mode determined in step S50. For example, when the transfer speed 
between the digital camera 1 and the external device 2 is relatively low (concretely, 
when it is lower than a predetermined speed value), to enable the image data to be 
efficiently transferred, the image size is set to a small size. On the other hand, when 
the transfer speed between the digital camera 1 and the external device 2 is relatively 
high (concretely, when it is higher than the predetermined speed value), to enable 
high-definition image data to be transferred, the image size is set to a large size. 
[0089] By determining the image size at the time of image capturing in accordance 
with the data communication mode, the amount of image data to be transmitted can be 
adjusted not only by adjusting the compression ratio of the compressing process but also 
by adjusting the image size. 

[0090] Whether the moving image capturing start instruction has been given by 
operating the operation part 1 8 such as a shutter release button by the user or not is 
determined (step S53). When the image capturing start instruction is given, the 
program advances to step S54 where the moving image capturing operation is started. 
[0091] When the image capturing start instruction is given, the controller 20 
controls to repeatedly perform the photoelectric conversion in the CCD image capturing 
device 1 1 and starts the moving image capturing operation so that continuous image 
data is sequentially inputted to the controller 20 (step S54). 

[0092] The image data sequentially inputted to the controller 20 is converted to the 
image size set in step S52 in the image processor 21 (step S55) and the resultant data is 
supplied to the compressor 22. The compressor 22 performs the compressing process 
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on the size-converted image data (step S56). In the compressor 22, the compressing 
process based on the compression ratio set in step S51 is performed. The image data 
compressed in the compressor 22 is supplied to the data controller 23 and the data 
communication part 30. The data controller 23 records the compressed image data to 
the recording medium 15 (step S57) and the data communication part 30 transmits the 
compressed image data to the external device 2 (step S58). 

[0093] The controller 20 repeatedly executes the processes in steps S54 to S58 on 
the image data of the moving image until an image capturing end instruction is given 
(step S59). 

[0094] In the moving-image real-time transmission shown in FIG. 7, image data 
obtained by the image capturing operation is transmitted in a real-time manner to the 
external device 2 and image data of a moving image is recorded to the recording 
medium 15. Consequently, even if a communication error occurs in the real-time 
transmission and all of data constructing a moving image cannot transmitted, the image 
data recorded on the recording medium 15 can be transmitted later. 
[0095] Since the same image data as the image data transmitted in a real-time 
manner is recorded on the recording medium 15, only by performing each of image size 
conversion in the image processor 21 and the compressing process in the compressor 22 
once, both image data for recording and image data for transfer can be generated. 
Thus, the efficient process can be achieved. 

[0096] FIG. 8 is a second flowchart regarding a real-time transfer of a moving 
image captured. To concurrently perform the image capturing operation and the 
real-time transfer of image data obtained by the image capturing operation, in a manner, 
similar to the above, the user preliminarily performs an operation of connecting a cable 
or card to any of the connectors in the connector part 3. In a manner similar to the 
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above, the real-time transmission mode of concurrently performing the moving image 
capturing operation and the image data transmitting operation is set in the digital camera 
1 . By the above, the moving-image real-time transmitting process is started. 
[0097] In the digital camera 1, the data communication part 30 performs the process 
of determining the data communication mode (step S60), and the compression ratio 
setting part 40 sets the compression ratio at the time of data transfer corresponding to 
the data communication mode to the compressor 22 (step S61). The compression ratio 
setting part 40 sets the compression ratio at the time of recording to the compressor 22 
(step S62). The compression ratio at the time of recording is set to be lower than that 
at the time of data transfer so that high-definition image data is recorded on the 
recording medium 15. 

[0098] In the controller 20, based on the data communication mode determined in 
the communication mode determining part 32, the image size at the time of data transfer 
is set (step S63) and the image size at the time of recording is set (step S64). The 
image size at the time of recording is set to a size larger than the image size at the time 
of data transfer so that high-definition image data is recorded on the recording medium 
15. 

[0099] Whether the moving image capturing start instruction has been given or not 
by operating the operation part 18 such as the shutter release button by the user is 
determined (step S65). When the image capturing start instruction is given, the 
program advances to step S66 where the moving image capturing operation is started. 
[0100] When the image capturing start instruction is given, the controller 20 
controls to repeatedly perform the photoelectric conversion in the CCD image capturing 
device 1 1 and starts the moving image capturing operation so that continuous image 
data is sequentially inputted to the controller 20 (step S66). 
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[0101] In the controller 20, first, the process of recording image data to the 
recording medium 15 (steps S67 to S69) is performed and, after that, the process of 
transferring the image data to the external device 2 (steps S70 to S72) is performed. 
[0102] The image data sequentially inputted to the controller 20 is converted to the 
image size set in step S64 in the image processor 21 (step S67) and the resultant data is 
supplied to the compressor 22. The compressor 22 performs the compressing process 
based on the compression ratio set in step S62 on the size-converted image data (step 
S68). The image data compressed by the compressor 22 is supplied to the data 
controller 23 and the compressed image data is recorded on the recording medium 1 5 
(step S69). 

[0103] The image data sequentially inputted to the controller 20 is converted to the 
image size set in step S63 in the image processor 21 (step S70) and is supplied to the 
compressor 22. The compressor 22 performs the compressing process based on the 
compression ratio set in step S61 on the size-converted image data (step S71). The 
image data compressed by the compressor 22 is supplied to the data communication part 
30 and the compressed image data is transmitted to the external device 2 (step S72). 
[0104] The controller 20 repeatedly executes the processes in steps S66 to S72 on 
the image data of the moving image until an image capturing end instruction is given 
(step S73). 

[0105] Also in the moving-image real-time transmission shown in FIG. 8, image 
data obtained by the image capturing operation is transmitted in a real-time manner to 
the external device 2 and image data of a moving image is recorded onto the recording 
medium 15. Consequently, even when a communication error occurs in the real-time 
transmission and all of data constructing a moving image cannot transmitted, the image 
data recorded on the recording medium 1 5 can be transmitted later. 
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[0106] Since image data of higher quality than the image data transmitted in a 
real-time manner is recorded on the recording medium 15, in the case where the 
external device 2 uses the image data of higher quality than the image data received 
from the digital camera 1, the image data recorded on the recording medium 15 can be 
used. Also at the time of transmitting image data to another external device in a data 
communication mode which is different from the mode at the time of the real-time 
transmission, image data of the amount optimum to the data communication mode can 
be generated. 

2. Second Embodiment 

[0107] The first embodiment has been described with respect to the mode in which 
in the case of temporarily recording image data on the recording medium 1 5 and, after 
that, transmitting the image data to the external device 2, image data compressed at a 
low compression ratio or uncompressed image data is recorded on the recording 
medium 15. 

[0108] However, also in the case where image data is temporarily recorded on the 
recording medium 15 and, after that, transmitted to the external device 2, by 
compressing image data at a compression ratio corresponding to the data 
communication mode at the time of recording the image data to the recording medium 
15, it is unnecessary to perform the compressing process upon transmission and the 
process efficiency at the time of transmission is improved. 

[0109] In the second embodiment, a mode of generating image data at a 
compression ratio corresponding to a data communication mode at the time of recording 
image data onto the recording medium 1 5 and recording the image data onto the 
recording medium 15 will be described. In the second embodiment as well, the 
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internal configuration of the digital camera 1 is similar to that shown in FIG. 3. 
However, the decompressor 24 is unnecessary. 

[0110] FIG. 9 is a flowchart showing the image capturing operation in the digital 
camera 1. When the digital camera 1 is set in the image capturing mode, the data 
communication part 30 performs the data communication mode determining process 
(step S80), and the compression ratio setting part 40 sets the compression ratio 
corresponding to the data communication mode to the compressor 22 (step S81). In 
the case where a communication cable or communication card is not connected to the 
connector part 3 in the image capturing mode, a predetermined default value is set as 
the compression ratio. 

[0111] By determining whether or not the shutter release button depressing 
operation was performed by the user, the controller 20 determines whether the image 
capturing instruction has been given or not (step S82). When the image capturing 
instruction has been given, the controller 20 starts the image capturing process (step 

583) . Image data obtained by the A/D converter 1 3 is supplied to the controller 20 and 
is subjected to the compressing process at the compression ratio set in step S81 (step 

584) . In the case where a communication cable or communication card is 
preliminarily inserted to the connector part 3, image data of an optimum data amount 
corresponding to the data communication mode established between the digital camera 
1 and the external device 2 is generated by the compressing process. The image data is 
supplied to the data controller 23 and recorded onto the recording medium 15 (step 

585) . 

[0112] In the case where the data communication mode is specified at the time of 
image capturing, the image data of the data amount optimum to the data communication 
mode is recorded on the recording medium 15. When the image capturing instruction 
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is given, the image capturing operation in steps S82 to S85 is repeated. Image data 
obtained by the image capturing operation is sequentially recorded in a compressed 
state corresponding to the data communication mode onto the recording medium 15. 
[0113] FIG. 10 is a flowchart showing an image transferring operation at the time 
of transmitting image data recorded on the recording medium 1 5 to the external device 
2. When an image transfer is instructed in the digital camera 1, the data controller 23 
in the controller 20 selects one piece of image data to be transmitted from a group of 
image data pieces recorded on the recording medium 15 (step S90) and reads out the 
selected image data from the recording medium 15 (step S91). Since the image data 
compressed in correspondence with the data communication mode is recorded on the 
recording medium 15, the image data read in step S91 is compressed image data. The 
compressed image data read out from the recording medium 15 is supplied from the 
data controller 23 to the data communication part 30 and transmitted to the external 
device 2 (step S92). 

[0114] Whether transfer of all of the image data to be transmitted has been 
completed or not is determined in the controller 20 (step S93). When image data to be 
transmitted still remains, the processes in steps S90 to S92 are repeated. When the 
transfer of all of image data to be transmitted is completed, the image transferring 
process is finished. 

[0115] Also in the case where it is constructed to preliminarily compress image 
data at the compression ratio corresponding to the data communication mode at the time 
of recording (capturing) an image, in a manner similar to the first embodiment, image 
data can be transmitted to the external device efficiently, and reliability of data 
transmission can be improved. As in the second embodiment, by preliminarily 
compressing image data at the compression ratio corresponding to the data 
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communication mode, recording the compressed image data, and transmitting the 
recorded image data to the external device 2 at the time of transmission, it is 
unnecessary to perform the compressing process at the time of transmission of image 
data and more efficient data transmission can be performed. 

[0116] Also in the second embodiment, as described in the first embodiment, the 
compression ratio may be adjusted on the basis of the battery remaining capacity. 

3 . Third Embodiment 

[0117] In each of the foregoing embodiments, the case where image data 
compressing process is performed on the basis of the compression ratio determined in 
correspondence with the data communication mode irrespective of the amount of image 
data which is not yet compressed has been described mainly. In practice, in many 
cases, the amount of image data which is not yet compressed varies according to a 
setting of resolution or the like at the time of image capturing. 

[0118] Consequently, in a third embodiment, a configuration for adjusting a 
compression ratio determined according to the data communication mode for each 
image by detecting the amount of image data recorded on the recording medium 1 5 will 
be described. 

[0119] In the third embodiment as well, the internal configuration of the digital 
camera 1 is similar to that shown in FIG. 3. In the third embodiment, however, the 
data controller 23 in the controller 20 has the function of detecting the amount of image 
data recorded on the recording medium 15. In the following description of the 
procedure, the case of temporarily recording image data onto the recording medium 1 5 
by the image capturing operation and, after that, transmitting the image data to the 
external device 2 will be described. 
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[0120] The image capturing operation is similar to that of the flowchart of FIG. 4, 
and image data obtained by the image capturing is recorded on the recording medium 
15. 

[0121] FIG. 1 1 is a flowchart showing an image transferring operation based on a 
data amount. First, to perform data communication between the digital camera 1 and 
the external device 2, the user preliminarily performs an operation of connecting a cable 
or card to any of the connectors in the connector part 3. When an image transfer is 
instructed in the digital camera 1, the data communication part 30 performs a data 
communication mode determining process (step SI 10) and, with reference to the table 
41, the compression ratio setting part 40 sets the compression ratio corresponding to the 
data communication mode to the compressor 22 (step Sill). 

[0122] The data controller 23 in the controller 20 selects one piece of image data to 
be transmitted from the group of image data pieces recorded on the recording medium 
15 (step SI 12), reads out the image data from the recording medium 15 and 
decompresses the read image data according to the resolution which is set at the time of 
image capturing (step SI 13). The data controller 23 detects the amount of image data 
to be transmitted (step SI 14). The amount of each image data piece can be detected by 
data recorded in the header portion corresponding to the image data. 
[0123] The controller 20 estimates transfer time in a data compressed state by 
performing transfer time estimating computation (step SI 15). Concretely, the data 
amount in the case of compressing the amount of image data to be transmitted at the 
compression ratio determined in step Sill is obtained by computation and, on the basis 
of the obtained data amount and a data communication amount per unit time between 
the digital camera 1 and the external device 2, the transfer time in the compressed state 
is estimated. 
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[0124] The controller 20 determines whether the estimated transfer time is longer 
than predetermined time or not (step SI 16). When the estimated transfer time is 
longer, the controller 20 determines that efficient data transfer cannot be performed and 
changes the compression ratio to a compression ratio higher than that determined in step 
Sill (step SI 18). On the other hand, when the estimated transfer time is shorter than 
the predetermine time, the controller 20 determines that efficient data transfer can be 
performed and sets the compression ratio determined in step Sill for an actual 
compressing process (step SI 17). 

[0125] The image data is supplied to the compressor 22 and is subjected to the 
compressing process at the compression ratio set in step SI 17 or SI 18 (step SI 19). 
The image data compressed in the compressor 22 is given to the data communication 
part 30 and transmitted to the external device 2 (step SI 20). 

[0126] Whether image transfer has been completed or not with respect to all of 
image data to be transmitted is determined by the controller 20 (step S121). In the 
case where image data to be transmitted still remains, the processes in steps SI 12 to 
SI 20 are repeated. In the case where image transfer has been finished with respect to 
all of the image data to be transmitted, the image transferring process is finished. 
[0127] By adjusting the compression ratio for each image in accordance with the 
amount of image data, the optimum data amount according to the data communication 
mode can be always obtained and data transmission within predetermined time can be 
stably achieved. 

[0128] Although the case of temporarily recording image data onto the recording 
medium 15 by the image capturing operation and transmitting the image data to the 
external device 2 has been described above, the concept can be applied also to the case 
of transmitting a moving image in a real time manner without recording the image data 
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onto the recording medium 15. 

[0129] Also in the third embodiment, as described in the first embodiment, the 
compression ratio may be adjusted on the basis of the battery remaining capacity. 

4. Fourth Embodiment 

[0130] A fourth embodiment will now be described. In the first embodiment, in 
the case where the battery remaining capacity becomes small, the compression ratio 
determined on the basis of the data communication mode is changed to a higher value. 
When the function of detecting the amount of each image data piece recorded on the 
recording medium 15 is provided like in the third embodiment, by transmitting the 
image data in order from the smaller data amount when the battery remaining capacity 
becomes small, a larger amount of image data can be transmitted to the external device 
2 within the remaining operable time. 

[0131] In the fourth embodiment, therefore, the configuration of detecting the 
amount of each image data piece recorded on the recording medium 1 5 and determining 
the transmission order of the image data on the basis of the data amount of each image 
data piece will be described. 

[0132] FIG. 12 is a block diagram showing the internal configuration of the digital 
camera 1 in the fourth embodiment. In FIG. 12, the same reference numerals are 
designated to components similar to the components shown in FIG. 3. As shown in 
FIG. 12, the configuration of the digital camera 1 in the fourth embodiment is basically 
similar to that of FIG. 3 except that when the battery remaining capacity detector 50 
detects that the battery remaining capacity becomes smaller than a predetermined value, 
a signal indicative of the fact is given to the data controller 23. 

[0133] When the signal indicating that the battery remaining capacity is smaller 
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than a predetermined value is received, the data controller 23 sets the transfer order 
from the smaller amount of image data at the time of selecting image data from the 
recording medium 15. 

[0134] FIG. 13 is a flowchart showing the image transferring operation based on 
the battery remaining capacity in the embodiment. In this case as well, to perform data 
communication between the digital camera 1 and the external device 2, the user 
preliminarily performs the operation of connecting a cable or card to any of the 
connectors in the connector part 3. When the image transfer is instructed in the digital 
camera 1, the data communication part 30 performs the data communication mode 
determining process (step SI 30). The compression ratio setting part 40 specifies a 
compression ratio corresponding to the data communication mode by referring to the 
table 41 and sets the compression ratio to the compressor 22 (step SI 31). 
[0135] The controller 20 determines whether the digital camera 1 is driven on the 
battery or an AC adapter (step SI 32). In the case of the battery driving, the program 
advances to step SI 33. In the case where the digital camera 1 is driven by the AC 
adapter, the operable time is infinite, so that the program advances to step SI 36. 
[0136] When the digital camera 1 is driven on the battery, the battery remaining 
capacity detector 50 functions to detect the remaining capacity of the battery 51 or an 
external battery (step SI 33) and to determine whether the battery remaining capacity is 
smaller than a predetermined value or not (step SI 34). When the battery remaining 
capacity is smaller than the predetermined value, the remaining operable time is 
relatively short, so that to perform efficient data transfer, the program advances to step 
SI 35. On the other hand, when the battery remaining capacity is equal to or larger 
than the predetermined value, it is determined that the remaining operable time is 
sufficient and the program advances to step SI 36. 
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[0137] When it is determined that the battery remaining capacity is smaller than the 
predetermined value and the remaining operable time is relatively short, the battery 
remaining capacity detector 50 transmits a signal indicative of the fact to the data 
controller 23. The data controller 23 accesses the recording medium 15, detects the 
amount of each image data piece recorded on the recording medium 15, and sets the 
transfer order from the smaller data amount (step SI 35). By the operation, even when 
the remaining operable time is relatively short, the image transfer can be performed by 
compressing image data in order from a smaller data amount. Thus, efficient 
transmission can be realized, a larger amount of image data can be transmitted within 
the operable time, and the reliability of data transmission can be improved. 
[0138] The program advances to the actual transferring process and the data 
controller 23 selects image data to be transmitted from a group of image data pieces 
recorded on the recording medium 15 (step SI 36). When the transfer order is set in 
step SI 35, selection of the image data is performed in accordance with the transfer order. 
On the other hand, when the transfer order is not set, selection of the image data is 
performed in an arbitrary order like the order of transmission designation. 
[0139] The data controller 23 reads out the selected image data from the recording 
medium 15 (step SI 37), and the read image data is supplied from the data controller 23 
to the compressor 22. The compressor 22 performs the compressing process at the 
compression ratio set on the basis of the data communication mode (step SI 38). The 
image data compressed by the compressor 22 is given to the data communication part 
30 and transmitted to the external device 2 (step SI 39). 

[0140] The controller 20 determines whether transmission of all of the image data 
to be transmitted has been finished or not (step SI 40). When the image data to be 
transmitted still remains, the processes in steps S 136 to SI 39 are repeated. At this 
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time as well, in step SI 36, when the transfer order is set, the image data is selected 
according to the transfer order. When the transfer of all of image data to be 
transmitted is finished, the image transfer process is finished. 

[0141] As described above, when the battery remaining capacity in the digital 
camera 1 becomes small, the compressing process according to the data communication 
mode is performed in order from a smaller amount of image data and the compressed 
image data is transmitted to the external device 2, thereby enabling the image data to be 
transmitted to the external device efficiently within the remaining operable time. 
[0142] As described in the first embodiment, in the case where the battery 
remaining capacity becomes small, the transfer order may be determined and the 
compression ratio may be changed to a higher value. 

[0143] As described in the third embodiment, it is also possible to compare 
amounts of decompressed data and set the transfer order from a smaller image data 
amount. 

5. Modifications 

[0144] Although the embodiments of the present invention have been described 
above, the present invention is not limited to the above. 

[0145] Although the case of determining the data communication mode prior to the 
image transfer and setting the compression ratio has been described above, the present 
invention is not limited to the case. For example, the communication mode 
determining part 32 monitors transfer speed at a predetermined timing also during 
image transfer and, when actual transfer speed fluctuates, the compression ratio may be 
changed according to the fluctuation. With such a configuration, even when the 
transfer speed fluctuates during establishment of data communication between the 
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digital camera 1 and the external device 2, the fluctuation is reflected in the 
compression ratio, and the optimum data communication can be always performed. 
[0146] Although the case of adjusting the image size in transfer of a moving image 
has been described above, the adjustment of the image size according to the data 
communication mode may be also applied to transfer of a still image. 
[0147] The external device 2 may be a device other than a computer, for example, 
an image output unit like a printer or an external memory device such as a memory or a 
magnetic disk drive. 

[0148] Although the embodiments of the digital camera have been described above, 
the object to which the present invention is applied is not limited to a digital camera but 
the concept can be applied to a device as long as the device has a image capturing 
function of photographing a subject and generating image data. 

[0149] Further, as the method of determining communication speed, in place of 
using a "ping" command, data of a predetermined amount is actually sent and 
communication speed may be determined from the result. 

[0150] While the invention has been shown and described in detail, the foregoing 
description is in all aspects illustrative and not restrictive. It is therefore understood 
that numerous modifications and variations can be devised without departing from the 
scope of the invention. 



